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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 10, 24, 29 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Norum et al. US 5,923,344 in view of Couwenhoven et al. US 
6,273,542. 

Norum et al. discloses, regarding claim 24, a printhead signature correction 
method for a high resolution printer system, deployed at an end user site, the method 
comprising: 

generating, at the time of manufacture of the printhead, a data file (22) of ink 
drop compensation values used to control operation of the printhead (figure 7, steps 31- 
35); 

discharging ink droplets in a predetermined pattern from the high resolution 
printer system to form a test image on an image medium (figure 7, step 32); 

determining positional differences (drop shifts) between droplet distance from a 
reference point for a first ink droplet and a second ink droplet (figure 7, step 32, column 
5, lines 52-64); 
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deriving updated ink droplet compensation values for the ink droplets based on 
the positional differences (figure 7, step 35); 

adjusting, by the end user, ink droplet compensation values stored in the data file 
(figure 8, steps 42 and 43); 

generating an updated data file (22) including the adjusted ink droplet 
compensation values (figure 8, step 45); and 

regulating the printing operation by use of the compensation values stored in the 
updated data file (22) (column 6, lines 12-14). 

Regarding claim 10, the method of Norum adjusts a direction of ink drop firing 
based on the compensation values (see figure 3). 

Regarding claim 29, see column 3, lines 62-64. 

Regarding claim 30, see column 5, lines 1-10. 

Norum fails to disclose, regarding claim 24, combining the embodiments of figure 
7 and figure 8 so that the end user adjusts the factory provided ink drop compensation 
values. 

Couwenhoven et al. discloses updating initially determined compensation values 
in order to compensate for changes over the life of the print head (column 6, lines 48- 
57). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to update the compensation value determined in the method of figure 7 of 
Norum et al. performed at the factory using the method of figure 8 of Norum et al. 
performed by the end user given the suggestion of Couwenhoven et al. 
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The motivation for doing so would have been to achieve consistent image quality 
over the life of the printhead as suggested by column 6, lines 48-57 of Couwenhoven et 
al. 

2. Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Norum et al. US 5,923,344 in view of Couwenhoven et al. US 6,273,542, as applied to 
claim 24, and further in view of Stanley et al. US 5,212,497. 

Norum et al. in view of Couwenhoven et al. render obvious the combined 
limitations of claim 24 as explained above. 

Norum et al. is concerned with aligning ink drops using shifting data (figures 3 

and 4). 

Norum et al. in view of Couwenhoven et al. fail to disclose that the determining 
comprises measuring velocities of the ink droplets discharged relative to one another, 
generating an ink droplet velocity profile from the measured differences and 
compensating for any differences in the velocities. 

Stanley et al. discloses measuring ink droplet velocities of arrays of drop ejectors 
utilizing an optical detector (102) and having a user enter shifting data to compensate 
for deviation of drop velocities in the array (column 6, lines 33-62). 

It would have been obvious for a person of ordinary skill in the art at the time of 
the invention to measure the velocities of the ink droplets in the determining step of 
Norum et al. in view of Couwenhoven et al. and generate an ink droplet velocity profile 



Application/Control Number: 09/735,166 Page 5 

Art Unit: 2853 

from the measured differences and correct for the measured differences as taught by 
Stanley et al. 

The motivation for doing so would have been to provide a method to tune the 
print head so that all of the orifices eject ink droplets at velocities within an acceptable 
range to prevent printing defects as taught by column 2, lines 8-1 1 of Stanley et aL 

3. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Norum et 
al. US 5,923,344 in view of Couwenhoven et al. US 6,273,542, as applied to claim 24, 
and further in view of Niikura et al. US 5,576,744. 

Norum et al. in view of Couwenhoven et al. render obvious the combined 
limitations of claim 24 as explained above. 

Norum et al. is concerned with aligning ink drops using shifting data (figures 3 

and 4). 

Norum et al. in view of Couwenhoven et al. fail to disclose that the step of 
regulating the printing comprises determining an air gap distance between the imaging 
medium and the printhead and controlling the ink discharge timing based on the air gap 
distance. 

Niikura et al. teaches acquiring distance information between a printhead and a 
print medium and using this information to adjust ink discharge timing (i.e. shifting data) 
(column 6, lines 30-42). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to determine an air gap distance between the imaging medium and the 
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printhead disclosed by Norum et al. in view of Couwenhoven et al. and use this 
information to control ink discharge as taught by Niikura et al. 

The motivation for doing so would have been to prevent the formation of a faulty 
image due to a variable air gap (such as when printing on a curved drum) as taught by 
column 14, line 66-column 15, line 8 of Niikura et al. 

4. Claims 25-28 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Norum et al. US 5,923,344 in view of Couwenhoven et al. US 6,273,542, as 
applied to claim 24, and further in view of in view of Gast et al. US 6,367,903. 

Norum et al. in view of Couwenhoven et al. render obvious the combined 
limitations of claim 24 as explained above. 

Norum et al. discloses, regarding claim 31, that the determination of the ink drop 
positions is accomplished by the use of human vision (column 2, lines 17-22, column 6, 
lines 3-14). 

Norum et al. fails to disclose, regarding claims 25-28, grouping the ink ejectors 
into sets of grouped ink ejectors and adjusting the ejectors on a group by group basis to 
reduce drop placement errors to be less than 4 microns. 

Gast et al. discloses grouping ink ejectors into sets of grouped ink ejectors (i.e. 
primitives P1-P14 as shown in figure 3) and adjusting the ejectors on a group by group 
basis to reduce drop placement errors to be less than a few microns (column 3, lines 
35-46, column 6, lines 49-58). 
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It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to group the ejectors in the printhead of Norum et al. as taught by Gast et 
al. and align the ejector groups on a group by group basis as taught by Gast et al. to 
reduce drop placement errors to less than 4 microns as suggested by Gast et al. 

The motivation for doing so would have been to prevent the skew and line waver 
printing defects illustrated in figure 8B as taught by column 3, lines 35-46 of Gast et al. 

5. Claims 17, 19, 21 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Norum et al. US 5,923,344 in view of Stanley et al. US 5,212,497. 

Norum et al. discloses, regarding claim 17, an image forming system comprising: 

a printhead (as shown in figure 2); 

a processor (12, figure 2) for controlling the printhead (column 3, lines 46-61); 

a printhead facility (11, figure 2) coupled to the processor (12) for controlling the 
printhead based on differences between a parameter of a first ink droplet and a 
parameter of a second ink droplet measured after formation of an image on an imaging 
medium (column 3, lines 16-35, column 3, line 62 - column 4, line 9), the printhead 
facility (11) including: 

a data file (22) including a plurality of compensation values used to control 
operation of the printhead (column 3, lines 27-35), and 

a compensation adjustment mechanism configured to permit a user to update the 
compensation values stored in the data file (22) (column 6, lines 3-14). 
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Regarding claims 19, the discharge is varied based on the differences between 
ink drop positions to align the print dots (column 3, line 62 - column 4, line 9). 
Regarding claim 33, see column 6, lines 3-14. 

Norum et al. is concerned with aligning ink drops using shifting data (figures 3 

and 4). 

Norum et al. fails to disclose, regarding claims 17 and 21 , that the printhead 
facility measures velocities of the ink droplets discharged relative to one another, 
generating an ink droplet velocity profile from the measured differences and 
compensating for any differences in the velocities. 

Stanley et al. discloses measuring ink droplet velocities of arrays of drop ejectors 
utilizing an optical detector (102) and having an end user enter shifting data to 
compensate for deviation of drop velocities in the array (column 6, lines 33-62). 

It would have been obvious for a person of ordinary skill in the art at the time of 
the invention to nave the printhead facility perform measurement the velocities of the ink 
droplets of Norum et al. discharged relative to one another and generate an ink droplet 
velocity profile from the measured differences and correct for the measured differences 
as taught by Stanley et al. 

The motivation for doing so would have been to provide a system to tune the 
print head so that all of the orifices eject ink droplets at velocities within an acceptable 
range to prevent printing defects as taught by column 2, lines 8-1 1 of Stanley et al. 
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6. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Norum 
et al. US 5,923,344 in view of Stanley et al. US 5,212,497, as applied to claim 17, and 
further in view of Niikura et al. US 5,576,744. 

Norum et al. in view of Stanley et al. render obvious the combined limitations of 
claim 17 as explained above. 

Norum et al. is concerned with aligning ink drops using shifting data (figures 3 

and 4). 

Norum et al. in view of Stanley et al. fail to disclose that the step of regulating the 
printing comprises determining an air gap distance between the imaging medium and 
the printhead and controlling the ink discharge timing based on the air gap distance. 

Niikura et al. teaches acquiring distance information between a printhead and a 
print medium and using this information to adjust ink discharge timing (i.e. shift data) 
(column 6, lines 30-42). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to determine an air gap distance between the imaging medium and the 
printhead disclosed by Norum et al. in view of Stanley et al. and use this information to 
control ink discharge as taught by Niikura et al. 

The motivation for doing so would have been to prevent the formation of a faulty 
image due to a variable air gap (such as when printing on a curved drum) as taught by 
column 14, line 66-column 15, line 8 of Niikura et al. 
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7. Claims 32 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Norum et al. US 5,923,344 in view of Stanley et al. US 5,212,497, as applied to 
claim 17, and further in view of Gast et al. US 6,367,903. 

Norum et al. in view of Stanley et al. render obvious the combined limitations of 
claim 17 as explained above. 

Norum et al. fails to disclose, regarding claims 32 and 34, a group mechanism for 
grouping the ink ejectors into sets of grouped ink ejectors and adjusting the ejector 
groups by a same compensation value. 

Gast et al. discloses grouping ink ejectors into sets of grouped ink ejectors (i.e. 
primitives P1-P14 as shown in figure 3) and adjusting the ejectors on a group by group 
basis to reduce drop placement errors (column 3, lines 35-46, column 6, lines 49-58). 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention to group the ejectors in the printhead of Norum et al. as taught by Gast et 
al. and align the ejector groups on a group by group basis as taught by Gast et al. 

The motivation for doing so would have been to prevent the skew and line waver 
printing defects illustrated in figure 8B as taught by column 3, lines 35-46 of Gast et al. 

Additional Prior Art 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Millet et al. US 5,128,691 discloses presenting ink drops in ascending order of 
droplet compensation values to a sensor (column 2, lines 62-column 3, line 3) and 
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having a user adjust drop positions based on the dot detection (column 3, lines 10-20). 
Miller et al. fails to disclose presenting grouped ejectors to a user in one of ascending 
and descending droplet compensation value ranking. 

Allowable Subject Matter 

9. Claims 1 4-1 6 are allowable. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

The primary reason for the indication of the allowability of claims 14-16 is the 
inclusion therein, in combination as currently claimed, of the steps of presenting the 
grouped ejectors to a user in one of ascending and descending droplet compensation 
value ranking and updating, by the user, compensation values for a selected set of ink 
ejectors by a constant value based on the determined differences between the first set 
of ink droplets and the second set of ink droplets. This limitation is found in claims 14-16 
and is neither disclosed nor taught by the prior art of record, alone or in combination. 

The examiner notes that ranking grouped ejectors in and of itself was known to 
the prior art as part of processor operations to determine printing signal control (see for 
examples figures 4 and 5 of Couwenhoven et al.). It is the combination with user 
updating as currently claimed that is neither anticipated nor obvious over the prior art of 
record. 
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The examiner recognizes that the allowable subject matter provides advantages 
to the art including, but not limited by, prioritization of user inspection to make it easier 
for a user to perform a correction for ink ejectors under various conditions. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Response to Arguments 

10. Applicant's arguments filed July 18, 2003 have been fully considered. 

The examiner agrees that the subject matter of amended claims 14-16 are 
patentable as noted above. 

The applicant has argued, regarding claims 17-19, 21 and 32-34, that the applied 
rejections fail to render obvious the aspect of control of the print head based on 
differences in velocity of ejecting the ink drops, wherein the differences in velocity are 
determined by the end user based upon differences in measurements between 
parameters of the ink drops on the print medium. 

The examiner disagrees. 

As explained in the applied rejection Norum et al. '344 is concerned with 
generating dot shift data to correct for positional misalignment between ink drops on a 
print medium and providing user correction for such misalignment. Stanley et al. '497 is 
concerned with generating shift data to correct for velocity differences between ink 
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drops inspected on a print medium and providing user correction for such differences. 
Norum et al. would be motivated to incorporate the velocity correction taught by Stanley 
et al. because Stanley teaches that such velocity differences leads to positional 
misalignment with which Norum et al. is concerned. 

The applicant has argued, regarding claim 24, 2, 5, 9, 10, 25-28 and 31, the 
amended feature of adjusting the factory compensation data with end user 
compensation data. 

Although the examiner agrees that the embodiments of figures 7 and 8 of Norum 
are separate methods it would be obvious to combine the two method together in a 
single process given the teaching of Couwenhoven '542 as explained in the applied 
rejection. 

The applicant has argued, regarding claim 28, that the teaching of Gast et al. 
regarding the error being minimized to less than a few microns (column 6, lines 55-58) 
is insufficient to render obvious applicants claimed minimization to less than 4 microns. 

The examiner first notes that the range specified by Gast is the pre-correction 
error range indicating the error prior to correction. Clearly this is suggestive of a 
corrected range smaller than the cited range since the correction would minimize the 
error. Secondly the courts have noted that when applying rejections under 35 USC 103 
the existence of an overlapping range in the prior art shifts the burden to the applicant to 
show that the claimed invention would not have been obvious. See for example In re 
Peterson, 65 USPQ2d 1379 (Fed. Cir. 2003). In the instant case the teaching of Gast et 
al. is seen to be for the same purposes as the teachings of applicant (i.e. ink drop 
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positional compensation) and given the teachings of Gast et al. one of ordinary skill 
would recognize that the few microns cited by Gast et al. should be minimized to be as 
small as possible to avoid print defects. The applicant is referred to MPEP 2144.05 for a 
more through discussion of case law on this point. 

Conclusion 

11. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Blaise Mouttet whose telephone number is 
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(703) 305-3007. The examiner can normally be reached on Monday-Friday from 8:30 
a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier, Art Unit 2853, can be reached at (703) 308-4896. The fax 
phone number for the organization where this application or proceeding is assigned is 
(703) 305-3432. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

Blaise Mouttet July 31 , 2003 ^ 





Stephen D.Meier 
Primary Examiner 



